Dual role of cyclic GMP in cardiac cell survival.
It is well known that cyclic guanosine 3',5'-monophosphate plays an important role in cardioprotection against ischemia/reperfusion injury through activation of protein kinase G (PKG). We found that cGMP prevents the mitochondrial permeability transition pore (mPTP) opening by inactivating glycogen synthase kinase 3β (GSK-3β) via protein kinase G (PKG) in cardiac H9c2 cells. While GSK-3β and its major upstream regulator phosphoinositide 3-kinase (PI3K)/Akt are critical for acute cardioprotection, an excessive activation of PI3K/Akt or GSK-3β inactivation can also lead to cardiac hypertrophy. Here, we show that cGMP not only inactivates GSK-3β through PKG (this leads to acute cardioprotection) but also negatively regulates Akt activity (this may lead to prevention of hypertrophy and heart failure, and the regulation of NO synthesis) in cardiac cells. We further found that the negative regulatory effect of cGMP on Akt activity is not mediated by PKG but may be through up-regulation of protein phosphatase PP2A activity. We propose that cGMP is a versatile signal with dual beneficial role in cardiac cell survival.